Loss of XRN4 function can trigger cosuppression in a sequence-dependent manner.
OLE1 encodes an oleosin isoprotein, a major membrane protein of the lipid-reserve organelle in seeds known as the oil body. Transgenic Arabidopsis were generated to contain an artificial chimeric transgene composed of OLE1 and green fluorescent protein (GFP). Overexpression of the fusion protein allowed visualization of the oil body size and structure in living cells using fluorescence microscopy. Two mutants, xrn4-8(OleG) and xrn4-9(OleG), accumulating enlarged oil bodies with reduced GFP fluorescence were isolated from the mutagenized progeny of a transgenic plant. Both mutants contained a defect in EXORIBONUCLEASE4 (XRN4), a gene known to encode a ribonuclease that specifically degrades uncapped mRNAs. Transgene expression was silenced in these mutants, as demonstrated by the reduced levels of the transgene mRNA and its product, OLE1-GFP. XRN4 loss of function also triggered cosuppression, i.e. simultaneous reduction in expression of the transgene and an endogenous OLE1 gene that shared a region of identical sequence. The enlarged oil bodies exhibiting reduced GFP fluorescence were formed in the xrn4-8(OleG) and xrn4-9(OleG) mutants due to the reduction of the endogenous OLE1 and the transgene product, OLE1-GFP, respectively. Cosuppression triggered by the xrn4 mutation also occurs for other genes such as PYK10, which encodes an endoplasmic reticulum (ER) body-resident β-glucosidase. The overall results indicate that a loss of XRN4 function can potentially trigger the cosuppression in a sequence-dependent manner.